Abstract
Introduction
Consider the nonautonomous first-order Hamiltonian system being the identity matrix of order . N Using variational methods, there have been many papers devoted to the existence of periodic solutions for ( ), we refer the readers to [1] [2] [3] [4] [5] and the references therein. However, there are few papers discussing the multiplicity of periodic solutions for ( ) (see [6] [7] [8] [9] 
It is easy to see that conditions     
The second goal of this paper is to study the existence of multiple periodic solutions for ( ) when the Hamiltonian H satisfies a nonlinearity condition which covers the cases like (1.4). Precisely, we will require the nonlinearity to have a partial growth at infinity faster than ,0 1 x     Our second main result is: Theorem 1.2 Consider a nonincreasing positive function
 with the properties:
Preliminaries
Firstly, let us recall a critical point theorem due to G. 
Consider the Hilbert space
where , x y 2 inside the sign integral is the inner product of ,
T B x y Jx t y t t x y E
is an equivalent norm in E. Moreover, the space is compactly embedded in
Proof of the Theorems
Firstly, let us remark that if  
is a periodic solution of ( ), then by replacing by in ( ) we obtain t
So it is clear that the function     y t x t   is a periodc solution of the system Associate to the system ( ) the functional  defined on the space , by:
Ju t u t t H t u e t u t t
It is well known that the functional  is continuously differentiable in and critical points of E  on corres-pond to the T periodic solutions of the system ( ), moreover one has
T u v Ju t H t u t e t v t t
which is nothing but the torus p T . We regard the functional  as defined on the space
v Ju t u t t H t u t v t t e t u t t
To find critical points of  we will apply Theorem 2.1 to this functional with respect to the sequence of sub- 
H and Hölder's inequality, with 1 where 3 is a positive constant. Using (3.10) and (3.11), we can find a constant satisfying , . 
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After combining (3.10), (3.12) and (3.14), we get   
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Therefore, by using (3.19) and (3.20) we obtain
Now let 
(3.24)
Hence by Lemma 3.1 and properties (3.18), (3.24), we deduce that the functional  satisfies all the assumptions of Theorem 2.1. Therefore the Hamiltonian system 
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Thus, for n large enough
So there exists a positive constant such that which with (2.1) and (3.36) imply that there exists a positive constant such that
